BOLTS AND SCREWS.
 157
fig.
fig. 90.
file_0.wmf

file_1.wmf


if the elastic limit is exceeded in the portion A, the elongation there will be far greater than elsewhere. If there is much difference of area and the bolt is tested to rupture, the elongation will be chiefly at A. There would be a certain elongation per inch of A at rupture. Hence the greater the length of A, the greater the total elongation of the bolt. If the bolt had not been reduced at A, the minimum section would be at the root of the screw-threads. The axial length of this section is very small.
Hence the elongation at rupture would be small. Suppose there are two bolts, A with and B without the reduced section. They are alike in other respects. They arc subjected to equal tensile shocks. Let the energy of the shock = £. This energy is divided into force and space factors by the resistance of the bolts. The space factor equals the elongation of the bolt. This is greater in A than in B7 because of the yielding of the reduced section. But the product of force and space factors is the same in both bolts, =£; hence the resulting stress in the minimum section is less for A than for B. The stress in A may be less than the breaking stress, while the greater stress in B may break it. the capacity or the bolt to resist shock is
THEREFORE INCREASED BY LENGTHENING ITS MINIMUM SECTION TO INCREASE THE YIELDING AND REDUCE STRESS. This IS
not only true of bolts, but of all stress members in machines.
The whole body of the bolt might have been reduced, as shown by the dotted lines in Fig. 89, with resulting increase of capacity to resist shock. Turning down a bolt, however, weakens it to resist torsion and flexure, because it takes off the material which is most effective in producing large polar and rectangular moments of inertia of cross-section. If the cross-sectional area is reduced by drilling a hole, as shown in Fig. 90, the torsional

